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Impacts of Fossil+Biofuel Soot and Methane

Soot (black carbon plus organic matter and other chemicals)

Direct health Impacts (~1.5 million deatlgisivorldwide)
Secondeading cause of globalarming

Greatest climate impacts over Arctic and otlsaeow/ice
Shortlived (weeks) so its control Is the fastest method of
reducing temperatures and Arctic ice loss expecte2lDn
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Impacts of Fossil+Biofuel Soot and Methane

Methane

1. Thiraleading cause of global warming

2. Greatest climate impacts over Arctic and other snow/ice

3. Moderate (812 vy) lifetime so its control will slow loss of Arctic

4. Produces ozone globally; natural gas leaks a major source



Impacts of Soot on Climate

Impacts on clear sky
Soot absorbs solar radiation. Absorption increases with coatin

Impacts on clouds
Soot increases number, reduces size of cloud drops (indirect
effects)
Soot In clouds heats clouds (cloud absorption effects)
Stabllizes air, reducing water/heat transfer from ground to clou

Impacts on surfaces
Soot deposits to snow/sea Ice, reducing their albedos
Its warming evaporates surface water, increasing warming mo



Arctic Sea Ice 1979 -2011

Average Monthly Arctic Sea Ice Extent
January 1979 o 2011
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ff of Clouds Over Asia By BC, BrC
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Global sources of black carbon
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Year 2000 estimates (Bond et al,, GBC 2007 + van der Werf 2006 + updates for IPCC AR5) |



Black Carbon Emission
a) Annual BC emissions (kg/m?/s) (6.36x107"°)

-._-w-r-m_u_gl

&,

e . = -
- '
- Y |
g “" \". f - 0x107!!
0 N . _ AT s ey N I
i i | _:-. -
] & d} [ 10-11
: ——x I
90 —f 0




90

-90

Black Carbon in the Air In the Clear Sky

¢) Modded UIM BC (g/m?) (1.6x10%)
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Black Carbon in Clouds
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a) In-cloudfrecip BC (g/m?) (4.1x10°)
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Black Carbon in Show and Sea Ice
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a) BC In snow and sea ice from dry dep + precip (mg/l) (O. 00852)
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Brown Carbon in the Clear Sky

e) Modded UIM tar bdls (g/m?) (0.00035)
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Annual Deaths Due to Fossil -Fuel plus Biofuel Soot
0.iii) A PM_ _ deths'yr w-w/o FSBSG (+1.5 million)

Annual deaths due to biofuel soot: 1.5 million/yr
Annual deaths due to fosduiel soot: 200,000/yr



100-yr Temperature Changes Due to Eliminating
Fossil -Fuel and Biofuel Soot, CH ,, CO, Emissions

Controlling fossifuel plus biofuel soot and gases may be fastest method of slowing global warming an
preventing loss of Arctic sea ice. www.stanford.edu/group/efmh/jacobson/controlfossilfuel.html



